Abstract: The problem of angular motion stabilization by mechanical systems with nonrigid construction is considered. The control is realized in the class of discrete systems with piecewise constant control actions which can lead to appearance and growth of the elastic oscillations of the object construction. The notion of the influence function of a base control on the elastic oscillations is introduced. Using this function the task of the subsystem formation of the intellectual diagnostics and tuning of the base algorithm is solved. Some results of digital simulation of the suggested method of control by multifrequency large space structure are given.
INTRODUCTION AND STATEMENT OF THE PROBLEM
There are many types of compound technical objects that require orientation of their position into space. The requirements for decrease of the metal expenditure for their manufacture lead to elasticity of the construction. As the result they are flexible multifrequency objects. The typical examples of such objects are the large space structures (LSS) (Nurre, et al., 1985) , (Kirk, (ed.), 1990 (Kirk, (ed.), , 1993 (Kirk, (ed.), , 1996 (Kirk, (ed.), , 1999 , space and submarine robotic modules that have long manipulators links and long payloads. Such exotic objects as civil earthquake-proof multi-storied buildings on moving foundation belong to this class of the objects too (Spencer and Soong, 1999) .
The peculiarities of considered objects are the existence of a main rigid body containing sensors and actuators of the control system. Translational and rotational motions are defined by the coordinates and of the body-fixed frame Oxyz in the inertial space. Attached to the main body additional elements or blocks can be flexible. Their positions are defined by finite number n of the generalized coordinates . First of all it must be noted that further the specific peculiarities of control by space vehicles are taking into account. But the most results are also true for all aforementioned objects. Dynamics of the considered objects usually is described by Lagrange equations that can be reduced to the following form of the finite-elements model (Nurre, et al., 1985) ( ) AHq Bq Q R + + = + ,
where is the ( ' vector of generalized coordinates that are defined the position and configuration of the flexible object ; A, B are the symmetric 
where
are constant matrices now. L and G are the matrices defined in (Glumov, et al., 1998) .
Very often it is possible to assume that in equation (2) the components of the matrices defining translational and rotational inter-motion coupling are small. It is valid in the motion of the object into space or in the motion underwater at low velocities. In this case the term x is small too. Then equation (2) is divided into two analogous systems that in the first approximation are independent. Each system after some transformations has the following form If gas-jet engines or hand-wheels are used as control devices the system of equations (5) may be divided into three independent modal-physical models (MPM) (Glumov, et al., 1998) each of that represents the object rotation i x , 1,3
, with respect to any of three orthogonal axes of the inertial coordinate system (further subscript i will be omitted). For definiteness in this paper rotational motion of the object is considered. A solution of the task of the algorithms synthesis of energy economic and robust control by nonrigid objects described by equation (3) is suggested. The requirement to have economic control is defined by limited store of the energy for control under condition of long-duration operation of spacecrafts on the orbit. The requirement to have robust control is defined by the fact that it is impossible to calculate the exact values of the flexible spacecraft parameters under earthly conditions.
The object output x x x = + is measured by angularrate sensor with digital output z z z = + where
THE CHARACTERISTICS OF THE REGULATORS INFLUENCE ON THE ELASTIC OSCILLATIONS
As distinct from (Krutova, 2001 ) let us introduce the notion "model of the regime's set of the dominant mode" instead of the set of autonomous models of the isolated elastic modes. It is defined as MPM , ( 1, )
in scalar form (7) 
TRANSFORMATION OF THE OBJECT'S MODEL TO THE MODAL-PHYSICAL FORM
As the first step of the suggested method of designing control system is the transformation of the equation (3) to the modal-physical form (Glumov, et al., 1998) . For that the coordinates x i of the vector x are represented as the sum of two components
Further the discrete control systems that are widely applied for space objects are considered. In such systems the steady-state motion is represented by a sta- (Ermilova, et al., 2004) . ) is used further as an informational index for the subsystem of the intellectual diagnosis (Dubrovin, et al., 2003) of the oscillating component condition. Fig. 1 . The coefficients of model (7) for n = 6, I=2500 kgm 2 , I 0 =167 kgm 2 are indicated in Table 1 . Analysis of the influence functions makes it possible to select two domains of active ( r T ) and 
τ of the oscillating component that has the maximum amplitude.
After the operation of averaging After that the value is remained constant and the dominant mode amplitude is decreasing with maximum rate. But the amplitudes of other modes can increase as long as one of them will become as the dominant one. In this case the process of the parameter rough tuning is recurred. (Fig 1) and to convergence of this dominant mode. Further these changes of the parameter T 0 are recurred during all duration of the LSS stabilization process. At other values of the object parameters the order of the dominant modes appearing will be different.
